Glutamate and NMDA receptors activation leads to cerebellar dysfunction and impaired motor coordination in unilateral 6-hydroxydopamine lesioned Parkinson's rat: functional recovery with bone marrow cells, serotonin and GABA.
Parkinson's disease (PD) is a chronic progressive neurodegenerative movement disorder characterised by a profound and selective loss of nigrostriatal dopaminergic neurons. In Parkinson's disease, degeneration of dopaminergic neurons involves motor structures including basal ganglia and cerebellum. Glutamate-mediated degeneration of the cerebellum contributes to motor dysfunction in Parkinson's disease. Targeting neurotransmitter system beyond the dopamine system is of important, both for the motor and for the nonmotor problems of Parkinson's disease. The aim of this study is to assess the glutamate and NMDA receptor functional regulation and motor performance of 6-hydroxydopamine-induced Parkinson's rat and the effects of serotonin (5-HT), gamma aminobutyric acid (GABA) and bone marrow cells supplementation infused intranigrally to substantia nigra individually and in combination. Scatchard analysis of total glutamate and NMDA receptor binding parameters showed a significant increase in B (max) (P < 0.001) in the cerebellum of 6-hydroxydopamine infused rat compared to control. Real-Time PCR amplification of NMDA2B, mGluR5, and bax were significantly (P < 0.001) upregulated in cerebellum of 6-hydroxydopamine infused rats compared to control. Activation of the glutamate and NMDA receptors gave rise to an increased cAMP and IP3 content in the cerebellum. Gene expression studies of GLAST and CREB showed a significant (P < 0.001) down regulation in 6-OHDA infused rats compared to control. Behavioural studies were carried out to confirm the biochemical and molecular studies. Serotonin and GABA along with bone marrow cells in combination showed reversal of glutamate receptors and motor abnormality shown in the Parkinson's rat model. The therapeutic significance in Parkinson's disease is of prominence.